classification which in one breath proclaims that you have had too much champagne and yet too little. Professor Murray is obviously right in his supposition that the secretion of these endocrinic glands is composed of several, perhaps many, hormones, and this is conspicuously true of the thyroid. Certainly the riddle of the therapeutics of Graves's disease is still to be read. My experience agrees with Professor Murray's in finding the suprarenal treatment advocated by Dr. Gibson .very disappointing. I am also obliged to confess disappointment in the treatment by bile salts, which I once tentatively advocated. Parenthetically, I may say that, like the tuberculous, the sufferer from Graves's disease will often improve for about three weeks under any new treatment. I now have' three cases on hormotone of which it is too early to say anything. I once told a particularly restless and recalcitrant lady who was the subject of this disease that the best, thing she could do was to break her leg. Before a week was out she had followed my advice, and her symptoms rapidly improved with the enforced rest. She was, nevertheless, very angry with me for my suggestion.
If I were to be asked if I had any confidence in any drug treatment of Graves's disease I would reply in the affirmative. I believe in calcium chloride and in thyroid extract; the former in large doses, the latter in small doses. The calcium seems to give the thyroid something to do, and diverts its exuberant activities from undesirable channels into those which are harmless. The thyroid seems to readjust the broken equilibrium, but to do this it must be giVen in very small doses.
I have often pleaded for small doses in thyroid therapy, and in no condition is it more necessary to observe the rule of small doses than in Graves's disease. I am not now referring to complete or almost complete thyroidlessness; I am referring to disturbed function and lessened function. In such cases doses of 15 gr. a day, or even 5 gr. a day, apart from any mischief they may work, will defeat their own purpose, because this curious fact is quite firmly established in my mind, that you can produce the symptoms of thyroid insufficiency by overdoses of thyroid extract.
Dr. H. H. DALE:
Under the title which has been chosen for this discussion may be included two kinds of treatment, which are essentially different. We have, firstly, to borrow a convenient term current in German literature, " substitution therapy "-the administration of the substance of, or an extract from, an internally secreting gland, in Therapeutical and Pharmacological Sectionb order'to replace or supplement a pathological deficiency of the particular hormone which it contains. In the second place, a discussion of the therapeutic use of hormones must take note of the use of certain of these bodies, having a definite and immediate physiological action, for the treatment of symptoms which have no necessary relation to the functional condition, in the 'patient, of the glands in which those hormones qriginate. In other words, in addition to their function as presumably essential constituents of the normal body, certain hormones may be used as drugs, in order to produce their action locally or generally, even with unphysiological intensity. It is to the use of one organ extract, in such a manner, that I wish to direct most of my few remarks, since I have had some interest in the experimental investigation leading to its employment. Before coming to that, however, I should like, with your permission, to trouble you with some reflections on the present position of the true substitution therapy, although my acquaintance therewith is chiefly a literary one.
It has been the great privilege of the Section to have this discussion opened by one whose brilliant enterprise, in transferring to practical therapeutics the results of laboratory experiments, gave to medicine the first, and still immeasurably the most successful, example of this line of treatment. It seems to me that it would be a useful function of this discussion to emphasize not only the brilliant success of the thyroid treatment, in the initiation of which Professor Murray played so large a part, but also the relative failure of attempts to follow the same lines in dealing with apparently analogous deficiencies in the case of other glands. ' We have become so used to the thyroid treatment of myxcedema that we have almost forgotten to marvel at its success. If we consider the various conditions necessary for the successful treatment of a hormone deficiency, by administering the corresponding gland from an ox or a sheep, we lose any sense of incongruity in the fact of its relative failure in the case of most hormones, and regain the proper attitude of wonder that it should have resulted, even in one case, in so near an approach to perfect success. We are reminded, further, that Professor Murray's achievement was no long shot; that it was based. on no flimsy reasoning from analogy; but was the culmination of a long series of .exact experimental observations, by investigators in this and other countries. For the success of such substitution therapy, in the case of any gland of internal secretion, it is evidently necessary, in the first place, that the gland in question must act as a storehouse or depot for the active constituents of its secretion, and must hold them in quantity much in excess of the body's immediate needs. It is possible, and even probable, that some of the ductless glands are continually making and secreting, in response to the body's call, without accumulating any .significant reserve. Secondly, the active constituents, even if stored, mulst be substances of a relatively high stability, which will retain their potency for some time in artificial solution, or survive the death and drying of the gland tissue. If administration by the mouth is to be successful, they must be of such a nature that their specific activity will. be proof against the action of the digestive ferments, and the multifarious chemical activities of the liver cells, and that they nevertheless are readily absorbed from the alimentary canal. Thirdly, if there is to be any success from their administration under the ordinary conditions of practice, their action must be such that the introduction of biggish doses into the system, at intervals of some hours, can successfully replace the constant, slow secretion, by which they may be presumed to reach the circulation under physiological conditions. The practical results of thyroid treatment, as well as abundant experimental observation, show that these conditions are all met by that gland and its active principle. Is there another ductless gland of which we know that it fulfils them all? Is there any even of which we can with certainty predicate the fulfilment of any one of these conditions ? The evidence, such as it is, is rather in the other direction. Certain hormones, indeed, such as adrenine and the active constituent of the infundibular lobe of the pituitary body, are relatively stable substances, as also is secretin. But the use of these, so far as they figure in therapeutics, is rather as drugs than in the true substitution therapy. They do not cure, they relieve but little if at all, the conditions associated with pathological defect of their glands of origin. Of the principles of the suprarenal cortex and the antericrr pituitary lobe we know nothing, except, indeed, that they are not the stable hormones which we can recognize in the other portions of these glands. Cushing records some benefit in hypopituitarism from administration of ox pituitaries in relatively enormous doses; but even if the results were on the same plane of success as those of thyroid treatment, which they clearly are not as yet, the doses needed indicate that, in regard to one or other of the conditions which I named-either in its power of storage, or in the stability of its principles, or the readiness of their absorption-the pituitary gland is in a different class to the thyroid. I imagine that the administration of parathyroid substance in tetany, and of suprarenal gland substance in Addison's disease, have no stronger claims. I am not urging despair, and it is, perhaps, early to be casting up the account. But if an interim statement of profits were to be made, I think it would have to be admitted that, in substitution therapy, thyroid treatment, the first, is still -the only real success; that analogous treatment by other glands and organs is, at its best, in the stage of not wholly unpromising experiment.
Turning to the other use of hormones, there are two which in their activity fall into the same class as the most potent of vegetable alkaloids, and have found wide use in therapeutics. Of adrenine, which has furnished such a fascinating chapter in the recent literature of physiology, I do not propose to speak, except to remark in passing that its administration after acute fevers, such as diphtheria, when the suprarenal glands are depleted of their store, is in essence a therapy of substitution, and thereby differs from its numerous employments as a drug for special, and for the most part for localized, effects. I thought, however, that a review of the work on the use of extracts from the pituitary body inight be of more interest, in that it is, for the most part, a growth of the last two or three years. As we are concerned with its use as a drug, it is not immediately relevant to discuss the question of the origin of the active constituent, from the pars intermedia, or from the posterior lobe itself. In practice the posterior lobe of the ox pituitary, which is easily dissected clear, yields the extract which is employed. It is a rather curious reflection that the prolonged tonic effect of this extract on the arteries was already described, and the value of the extract in surgical shock was therefore implicit, in the work of Schiafer and Oliver in 1894. Later workers, in particular Mummery and Symes, had further demonstrated the effect in experimental shock. Yet it was not till 1909, fifteen years after the action was discovered, that anyone was bold enough to try it in therapeutics. I am interested in the matter, in that an incidental observation of my own had demonstrated the potent stimulating action on the uterus, which, perhaps, might have been anticipated from the action on arterial muscle; and that it was the action on the uterus which first led to its trial by Blair Bell, who also showed its value in general surgery as a reinedy forshock, and for paralytic distension ofthe bowel. In the last instance clinical observation ran rather ahead of laboratory experiment. On the intestine of a normal cat or dog, for instance, pituitary extract has no definite action. Recent observation has shown that there is some stimulant effect on the bowel of a rabbit, but I think the main significance of the apparent discrepancy lies rather in another direction. There is an increasing body of evidence which indicates that the pituitary principle acts on plain muscle mnore by increasing its sensitiveness to normal stimuli than by acting as a direct stimulant (cf. Frankl-Hochwart and Frohlich). In the normal person it causes no rise of blood-pressure; in the experimental animal with high blood-pressure it may even cause a fall. Yet when the pressure is artificially lowered, as by cutting off the vasomotor centre, the tonic effect of pituitary extract on the arteries is great and prolonged. I imagine the case is similar with the action on the bowel muscle; under normal conditions the effect is slight, but when the nuscle is paretic, and has lost its responsiveness to normal stimuli, pituitary extract can restore its irritability, its effect in that direction being doubtless assisted by the simultaneous tonic action on the arteries. The heart is little affected directly, but when it is failing, as in shock, from the anaimia caused by general relaxation of the arteries, the restored tone of the latter indirectly improves the heart-beat. In the case of the uterus, again, the therapeutic action would appear to d?epend more on increasing the sensitiveness of the uterus to normal stimuli than on direct stimulation by the extract. If the extract is injected in the course of pregnancy it does not induce labour; but when labour has once commenced, when the normal physiological stimulus, whatever it may be, is presumably present, but the uterine muscle inert and deficient in response, then pituitary extract intensifies and prolongs the labour pains and decreases the intervals between them. Bell, who made the first clinical observations, used the extract in post-partu m deficiency of tone, and watched its effect in a case of Caesarean section. The same was done almost simultaneously by Foges and Hofstiitter in Germany. In this country, I believe, the obstetric use of pituitary extract has been largely limited to promoting post-parttm contraction. On the Continent, on the other hand, starting with its first trial (Hofbauer) as a stimulant of labour pains, there seems to be an ever-increasing vogue for its use in the second stage of labour. To judge from published reports there would, indeed, seem to be many cases in which its use has obviated the employment of forceps, and, of the very large number of cases published, few would seem to have entailed harm to mother or child. There are not wanting some, however, in which the child has been asphyxiated by compression of the placenta, or others in which administration before the os was sufficiently dilated has resulted in rupture of the uterus. On the whole, it seems probable that the question of the propriety of using pituitary extract in the second stage of labour will settle down on to much the same lines as the similar controversy concerning ergot; at present, however, the general tendency on the Continent is to discount the dangers and extol the advantages of its use. Forpost-partum use there acre not a few who regard it as inferior to ergot.
In emphasizing the predominance of raised excitability rather than direct stimulation in the therapeutic action of pituitary extract on plain muscle, I do not wish to suggest that it does not itself act as a stimulus under suitable conditions; it very obviously does so, under conditions excluding the influence of nerves, or of other hormones, such as adrenine. The statement that pituitary extract loses its stimulant action after excision of the suprarenal glands is difficult to reconcile with the extreme sensitiveness to its action of uterine muscle, isolated and continuously washed for hours in Ringer's solution. On the other hand, there is evidence, I think, that the extract can increase the response of plain muscle to augmentor effects of adrenine, even after its own visible stimulant action has subsided.
The other marked effects of pituitary extract, on the excretion of urine and secretion of milk, have not found as yet a wide therapeutic application. As accessories to its other actions, on the other hand, and especially when it is used in obstetrical practice, they have obvious and great value. On the question as to whether one or more principles are concerned in the activity of the extract, it seems to me that the evidence is as yet incomplete. Suggestive evidence in favour of multiplicity has been produced by the Edinburgh school; but, on the other hand, the different activities bear a constant relation to each other in the extract from the ox gland, and disappear in a very closely parallel manner when the extract is subjected to destructive hydrolytic agents such as trypsin or putrefaction. For practical purposes, at any rate, there is no means of separating the activities as yet; nor has the presence of any one imposed any apparent linit on the use of the extract for the sake of the others.
Allow me a final word as to the inclusion of this extract in a discussion on the use of hormones. In all likelihood, it may be admitted, the pituitary body does secrete the principle, or principles, producing these effects into the circulation during life; but the proof is far less complete than it has recently become, through the work of Cannon, Elliott and others, in the case of adrenine. It would be difficult indeed to explain the presence of such a potent principle in the body on any other assumption, but it may be noted in that connexion that Abel has F-20a
